Measurement of absorbance at 260 nm is a well-established method for estimation of concentration of nucleic acids and oligonucleotides in solution. Measurement at more than one wavelength, e.g., 260 and 280 nm, from which a ratio can be determined, is a check of the validity of the A 260 reading. It is also a means of estimating whether the nucleic acid is contaminated with protein or other materials (6) .
Several colorimetric methods are commonly used for estimation of protein, but it is often as practical to estimate concentration simply by absorbance at 280 nm (1, 4, 8) . Measurement also of A 260 , which for a pure protein should be lower than A 280 , helps validate the 280-nm reading. The A 280 / A 260 ratio can, moreover, be used to check whether, if suspected, a protein solution contains nucleic acid, as originally proposed by Warburg and Christian (12) . Based on their data and others', a formula for the estimation of protein in the possible presence of RNA was proposed by Layne (5) as mg protein/mL = 1.55 A 280 -0.76 A 260 .
One of the limitations of using this equation is that the specific absorption coefficient ( a 280 ) for proteins varies in proportion to their contents of tyrosine and tryptophan (1,2,4). Harlow and Lane (4) suggest a 280 values for IgG and IgM of 1.35 and 1.2, respectively, as against 0.7 for bovine serum albumin (BSA) (1 mg/mL solutions), but also quote the equation without comment as to its accuracy. This communication describes how the coefficients in the above equation are derived and how, therefore, new coefficients can be calculated that may be more appropriate for specific situations.
Let the coefficient for the 280-nm reading equal P and that for 260 nm equal Q. If the A 260 / A 280 ratio for RNA = 2.0, then a similar ratio for P/Q will result in any absorbance, due to RNA contained in the A 280 and A 260 readings, making no contribution to the value derived for mg protein/mL. However, the value of P has to be greater than the reciprocal of the specific absorption coefficient of the protein in order to compensate for the negative term in the equation. The general expressions determining P and Q are P = 1/( a 280 -a 260 /r) and Q = 1/( a 280
. r -a 260 ), where r is the A 260 / A 280 ratio for RNA and a 280 and a 260 are the specific absorption coefficients for the protein at the wavelengths specified. The general A 280 / A 260 ratio for proteins is given as 1.75 (12) (5) envisage the case where a 280 is about 0.90. If one is dealing with an unusual protein, e.g., a mucopolysaccharide, then the A 280 / A 260 ratio for the protein will be lower (5) , and the values of P and Q are modified accordingly.
Protein concentrations can also be measured from their absorbance at 205 nm (9) . Again, the a 205 for different proteins varies in proportion to their tyrosine and tryptophan contents, but this problem is taken care of in the equation (incorrectly stated in Reference 4) mg protein/mL = A 205 /(27 + 120 A 280 / A 205 ). Another two-wavelength procedure has been suggested by Waddell (11) in which mg protein/mL = 0.144 ( A 215 -A 225 ). Both of these methods and that of Groves et al. (3) make use of the much greater intensity of absorbance of proteins in the 205-225 nm range. This means that absorbance by contaminants is in principle likely to be less serious. The methods require high performance spectrophotometers and use of buffers that do not absorb at these wavelengths. For these reasons the methods are not commonly used.
Clearly there are potential complications in the use of absorbance readings, but the procedure is rapid and non-destructive. The Bradford, Lowry and bicinchoninic acid methods are more sensitive, but colorimetric methods are subject to interference by numerous compounds (10) , and BSA that is widely used as a standard is no more suitable as a reference protein than for absorbance data (1, 4, 8, 10) . Two-wavelength methods are also available for measurement of RNA and DNA contents of tissues after extraction, and they depend on the same principles as described above (7) . One procedure for RNA, measuring absorbance at 260 and 232 nm, involves measurement at a wavelength (232 nm) where the rate of change of absorbance of protein and peptides with change in wavelength (d A /d λ ) is quite exceptionally large (0.67/nm at 232 nm for an A 280 of 1.0; Reference 7). This condition again puts a premium on the reliability and accuracy of the spectrophotometer.
When estimating the purity of RNA and DNA from the A 260 / A 280 ratio, where there is also a high d A /d λ at 280 nm, the performance of the spectrophotometer can be checked by use of standards (6) . For estimation of tissue contents of RNA and DNA by the two-wavelength methods, a check of the accuracy of the instrument to be used is essential.
All methods have their individual limitations and should only be used with understanding. 
